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(54) NEGATIVELY CHARGED DRY PROCESS TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide negatively 
charged dry process toner excellent in uniformity of 
electrified charge of toner particles, nearly free from 
fogging and capable of enhancing transfer efficiency, in a 
negatively charged dry process toner formed by adding 
particles of an aluminum oxide-silicon dioxide compound 
oxide obtained by an in-furnace hydrolysis method to 
toner base particles. 

SOLUTION: The negatively charged dry process toner is 
formed by adding the particles of the aluminum oxide- 
silicon dioxide compound oxide and fine particles of a 
silicon dioxide to the toner base particles. 
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b^rv ^^«fStc J: 0 4'ISIiEif:'</l^ h 3 6 fcSt U 

[0065] tt^rate^^Ph 3 6(i:, . >! 

[0066] 4'r^te^'<jp h 3 6 ^muwm^ti^ ysm. 
-iSiifi'p!sm^^;\^h3 6±iz^^$tL. ^mm^^Ji^ 

h 3 6 h :^-tfet±. "a^te^^l^T 2 1±> 

v^T , -<>3Ei?a-9 3 8 i: <35|gIC«l&§nSffl«^<0 

S5 0 2*><^*&iMS<X, y- ho-^*fG(Cj:-3TBf^ 
5 y^^X—^m^SHT 2 . 5 Hil& 

«E;!&-fe-yh. 5 2{±b-yi?Tyra— 
[0067] 2»:«^S5T 2 T *lf 
7 0 T^g**<?5y->t 8 0 

Sfi»6gS&7 0 t UTSVHC3Ebi:UJt 2otf5*lf 
«ai»71. 7 2*:&tT*5>). ^^S6 0*jl-5A: 
V— htiv^-m^-cOSflSSKT lX{i7 2S-jloT#fai 

^mi^i:i>m^Lxts'o. i^-h<7)mm(,zmmi:m&tr 

ti^-^izmmMSi 7 1 Xti: 7 2 tc— H ilA Ltzi^—h 
ifi. 7 3Sra-5T?ft/-»:iK3^aPT2tC[fiI*t 

[0068] JiLhcO J: 3 =5rB»»J«ilS^*c7)f^<0«{ 



3&''a«je«5ISiO$rjffligp 9 0 t,zx:fj ^itht. i 
4 0, 0£0#o-^ 1 1 , ^>J:t)f4»ISW6^'<^^ 

h3 636<@Kigl6$fl.S. 

( 2 ) 14 0 <7>i'l-ilM*^'#«n-5 1 6 0 tci 

( 3 ) — «IC=^ L^^dlS«5 14 0 (r>9\-mmiZ, 
JLr..y h4 OtCi-p-cmifeB j:.o— ) 

(4) mmiAO\,zi±^f^l^^<r)mi.l,i.^:iLU- 

•i—m^mm 14 0 ±{c?^«$ix^ , 

{ 5 ) * late^^l^ h 3 6 iCJi . JliB h c7)Sm 
14i:jSfr®l4<0— i5i:te^«ffi*>*EPjD^ix. .®3t«= 1 4 0± 
tL/v: b :^-«*i-<J:te^SPT 1 i,zt5 \, ^X tfWte 
^^)V\-3e±.t,zm'^^ixh. :L<nt^. -iJcte^o- 

^ 3 8 i3 J: t/'^/U V9*J —f- 3 9 {i«f ^^'^/l' h 3 6 

(6) ®3tf*cl4 0Jit3jg®bTV^^H:h-*>-^'U- 
-;x^^#ai 7 OtCi-oTl^iSiXTtt^. I^*¥^S4 1 
*^^^^L2tCj:oT/^f*:l 4 OTb^^^ixS. 

( 7 ) ±fa < 2 ) ~ ( 6 ) (7)ii,f^{c£^^(cfl5 txmo 

M^tt&. -t^h-h. ±feEP^^fi#tcJtJtTSS2fe 

^cof^mtzmii-ti h-i — «*>'4'ra<s^'<^i'N 3 e±tzti 

(8) m^<7>^'i s.>'f^xt^igmm.50i>^e>'>-hs 
ifii^m^ti. iy-hsco^^i}i-i!Km'^^T2i,zmT& 
msh h\<mm Ltzmz ( s^s c i^— h s ji<?50rs[co 

^'-Y S y^^X) -<Ji:^^a-9 3 8*>-tf>^(S5^'<^Ph 3 

6Jl^o^-^-^fe («*w^^^i4fe^o^:^-^a*<lSto^*) 

* . '^/P h U — ^ 3 9 *<4'^tc^'<.;l' h 3 6 tc 
L. -»:^^mtC't'Sfe^'</Wh3 6Jit:a®tTV^S 

(9) i^-hS*<;e«^a6 0S:3ijS-f-S^i:t=J;-p 

mm<r>m.sizmtf (mrnwrnx-^^^^m^izia^-hmf 
SC8 i{=r6i(t, mrnrnmc^^izii^^ •y^^< yi'm^ 

[0069] :^mmz{^tm^m^mxit. mc/m i 

4 O (cii3K«a-^ 1 1 . tt>^^fl£3 6 SrS^® 

[0070] *I6B3C0 ^^L>;:ft««ie 



!(9) 003- 
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[00 7 1 J 

[00723 (^^wtfmm^co^) m 1 1 tia^M 

^^•y h'i=2<5D(^ffl!IW43&^^<i*^l . 4Nm3/'h, 
^5. 5Nm3 /'ht5j:t/^to^%$iir/S;«rxttS 1 
C 1 4 1 . 3 0k Sy^h<7im-^Xm.-^Lfz 2 0 O'COllft 

0 0'C-C^f|$-t*:;^;<f;^«icA 1 C 1 3 *i 2 . 3 4kg/ 

JoeiJlC^l 2Nin3 /■h*»'fit*&§<x-CSSM§Hi:ii>fl 

^ i\^^-±rzii^-< i^i=i:yf:mmLx^m^tL. tti. 

Mt=fcr)mi(.liA 1 2 O3 6 5MM%, S i Oj 3 5fi 
S%T* *) , — 0^*^8i@«4 1 4 n m , B E TJt 
«®S74m2 /g^ fl^ffifiL^l 0»2£J . cmTJ) 
#^n;t1t^l!^l:M4^^Sr>'';'<^/Wi^9>' (DM 
S) (CJ;0«^«iSL:it. 

[00731 ^^.tt^a^K-fk^e^tt^UffiSS-aBS 



fiSOOnWT-M^LTt-r-rfSr, IHl, 02tc^-r. 
121. 122 tt. 2®lottffliaa*>'#^.*rS::i:SrittBa 

[00 74] (S i O2 ) 
(^i^Si^gl 2nm) S:'N.^1>-^^;l'>''>'7if>- (H 
MDS) (ciOiBMeiaaUfc. ^iB^i-«iia*<s6fflLT 

[007 5] (S i02 ia-?-2) ^ffl&i^UXma^ 
(T^TS4 0nni) *'sdfif;><^;l^>''S^7-r:^ (H 
MD S ) icij: O^JcJ&at/l. ^®^i-*f3iatcJ: OIhI« 

Lit 7-'-^ Sr 1214 Ici^-T . 
[0 0 76] (AI2 Oa Mffi^r^l^S^^ 

(TJ^s^s 1 3 n m ) . ^m^^vmmifZj: 0 iHlStcSl 

[0077] ( S i O2 m.fb A 1 2 Og «i^=-i;<OM^ 

p°p, ii^ie^b?^^- 1 ) ^ffij^r/i-s-t-m^ 

3nm) fcS^ffl^v-U^frM^ ( ^i^Sft^g 1 2 n 
m) i0^4r-<fj<f-/Pi^>-5-(?':^ (HMDS) KMifttf: 
6 5:35 (aaJt) T'Se^-^L;^cfi. mWL2 5'C, 
®g5 5%T2 4^SiftBrfJil=OV^T, ^H:«-^Et= 
i'9limtcSB^L/S7=^-:i'^ll6, m7t,Z^^. 126. 
0 7 {4 2«^<^*Mgc*^#^>*l.S i b S:lttHH-r€.3ti6 

[0078] ( S i O2 m.TbA 1 2 O3 m^tcTjg-t- 

^Sl3nm) (^lfeim^^g4 0n 

m) 0^^1^^f-;^^^'>'9-t^'>- (HMDS) jJlMifti:?: 
6 5:35 (Satt) X'^^^l.rz10:. m^2 

fiK 5 5 %-rT' 2 4 ^^jricSiatcov , mm-i^vxmm. 
izxommizm^Ltzy'-i^irma. iii9tc^-r. <<r 
is, 08, m9ti2mm<oitm!^mm(>ix?>zbi:m 

[0079]I21~S9 *>f>^/i,*LS«^asjK^<^)tt^ 
[0080] 

[^11 





(eV) 






S I 0. 1 


5. 22 


5. 1 




S i Of tt-^- 2 


S. 24 


5. 2 




A 1 « 0. tt^ 


5. 2 9 


7. I 






5. 2 2 


8. 1 


0. so 


5. 5 2 


1 5. 8 




5. 2 4 


7. I 


0. 34 


5. 5 8 


1 7. 8 




5. 1 8 


4. 6 


0. 44 


5. 62 


1 4. 6 
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[00811 S i O2 1 , S i O2 ft^- 2 , A 

[0082] sfsHSfefiai^TfiSffl-rS h^- 1 , ^ 

[0083] ( h:^-l(OigjtM) 8 

ogp. T^"jyuK7'^yi^2 0gp. t5J:z/ri? y/mssp 
m 1 gp. r-^va-rtspj 1 . 5g5, iiXt/imLmA u 
j««E^7ox:r8i$ias^s-ifo/i. 

[0084] iXtw. ^<?)89lgxvyUi''3 V2 O OgC. 
H-r>-;K>-b*VX/P*VK-^hU'>AO. 2SP?r*^ 

sasSrJn;?.. iXv%-CTK7h^:S:^-9--T^agSa!|£L^J-» 

[0085] Mtc, Xf-P->'^:y-x'— 4 OSB, T:7 'J/U 
KT^f-znOM, ■<fUf-;PKi5i85ap*7k4 0SPi:*tc 

mat. mm^m.TX'mnL^j:i}^i>mmizLx 9 o'ciz 

P H 5 liUil=PS L=5r*^* 9 5 °Ct=#ja L , 6 ^Hft 
[ 0 0 8 6 ] -rco h-f—Mn^lZidL. MMitT^'^^ 



y^)V'J>-^> (HMDS) 0*®i«lSLJ^C(^?Ktt 
i^'J* (^i^i^gl 2 nm. Jt^tSS 1 4 O/m^ / 

(•¥%S@4 0nni, Jt;^Ea4 5m2 /g) SrO. 5 

^Oft^BffiRS-aW^Mff^S (AC-2M. a?3BHS 
(t*)lg) S-fflVV Bg|t5t»5 0 0nWr«!l^4t. 
5. 5 8e VT'S>-57t:. 

[00871 (*t)a!S3K«£(OPCl) ir^Ji0«)3J« 
aS^flst fC->— Al/X(?D;i$4 0jum-CS8 5. 5 

iStt-^^a:^ (ft) S( rcMSOOO J ) C06S 

igptrs yi^7>-5sa;?ix7tS!'fi:^:J'>'8!:©^4Si 

JM'S: U V^a— r -f y^J^^-C^XL, iOK 1 0 0X:t 
4 0^Sm$-<i-, JKUl . 5 — 2//miOT?|#;iS-?^fig; 

1 . «*-fi:^ (mm) imasRfcit^i/'^D/pa:^'^^ 

lOOSfiSPfcSr. linniC0Xr7;^t'— XS^fflV•>}t-9- 
:^K5;^•C8^H:»■tit^■li■3t. '^hixfsiwmcrt^mi^ 

U ^'iJ^iJ — 7^ -f ^'i?'?* L , 8 0 'CT 2 0 ^^^lat* 

^^t^±.i>zTtmm^ ( 1 ) tfoxf-y/Ht:-&!K!i«om?Sf 

^iM%®4 0S43Pi:dfU*-.-K^-hSaflM 

0 mmmazmm^^ . mmm-n^ 22/imtc:$r&j;dtc 

^LT. 2®*-'i=5rSiS3t®^*-r.S:t«l^3fe«s (OP 

ss:mtL, -e^ottvwit^^ja^wsis (ac- 

2M. aWitS («c) SJ) SrfflV^, H^3tS5 0 0nW 
T-Hfl^-r-l. i: . 5. 48eVS-^U;t. 
[00881 

[•fbil 






[0 0 89] (3S{^D-^cOf^) tgSl SmmOr/l- 
^BfflS (Ra) 4//m^0^MSr^#;^^. CcO^^tfeo 

[0090] {^^m^c^^mm) r/u^^^j^^mm 



Lfzm^ 1 3 O^imCO^Ki; JI^U^-T- 1^:7^1— h^it 

r/i^n-yp? oMMS^co^— ^nm^m^t< 2 0 jjL m^z 
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6 0%) 11. 6S», amttSKb^X2 5*«SP, 

miikT) ."KU Ji^l/V-Ji-r^l^i/g >- (UBS 

^35%) 5SSaJi3J:t^^3j->'3S8l*2 0aaa5S-S 

h trim Ltz . ::i<^$m^fl' h OftcmSSi^i . 
2. 5X1 Oi«Q • cmT^bofc. ifc. -ftTOR** 
5. 3 7. «|&ib3K«-?JtX^6. 90SrS^U7t. 
[009 1] (I^Jfi^l ) ±ieT#;th 1^-1 test L 
±^SX'imLt:t^m^l^^s i O2 1 , S i 

Oi n=F- 2 , A 1 2 03 si^, M-^wt^mn^- 1 , 
ii-&fiS^I:!fem-i^-2. it-^Bs-fkiBi^K^* , ^ti^tio. 

h-^- 1 - 1 ~ h 1 - 6 S-E-iX-eitf^ L7t , 
[0 0 92] 01 Otc^-r:7;L'P5f^— r — t L 



I.J:3*c#®t3t. fPfi^WW. Bgmi2-6 00V. Hfl 
1 0 O V, 3KiR>'NVT>t- 2 0 OV. tt*&Q-5 
t3SmD-9«4|SIS{4. -iJilE^®E+3 0 0 Vt L 

[0093] SaeWc^iOlB^Jpfc J:tfSdei*:±«0;&y 

OMir'r-Tm^X'ttib. m2t:^'t. ^ti. Ife 
aSrR«tC^:J'B«S-f^«L.. <5CV>T'2fiB60e^:J'B 

is^h^-igjsfc ltt— :7^^T'i> bib. mm^zm 

2iz^vi-, 

[0 0 94] i^:X3Mm<OM>y'^>' 

i^T—-ri:mymm±izmE-th h-i—±i,z9AK>im. 
Jt. w^mim^t^m<om^±<,z^^^tY-i—iz 

XOmmLX^ibfc. 
[0095] 
[1^2] 





OD« 


OD« 






0. 1 b 8 


0. 0 0 9 


9 6. 8 




0. 1 8 5 


0.015 


9 6. 4 




0. 0 9 3 


0.070 


9 6. 6 


hi— 1-4 


0. D t> 5 


0. 0 1 1 


9 6. 5 




0. 04 8 


0. 0 2 3 


9 6. 4 


-6 


0. 0 4 0 


0.008 


9 8.3 



[00961 h-^-l-l~h-^— l-3<ori:<. i'h 

w&'FbLxi^v^m.^mA'^. Sit. hi—Mm^iz 
5<ori:<. h-*-- #^^^^=5^^J;«iK^s•i'^asL>^:^•f 
^nt^mtzmmmi»iii}±-r&^ib^T 
[0 0 97] (SIM0IJ2) |g^t^Rilt:'f^SijL/c^-^-l 



lc*fLt> i^j^^/Ui^^^ (DMS) tcifjiS^KaiaL 
/S1S-&R<t!Wfa^ (A 1 2 O3 6 5SS%. S i Oj 3 
5 MA% . —}m.^<0^^m± 1 7 n m . BE TJt^ 
imi 10m2 /g) S:, Tie«3iOW^T-5-<x-etti'h 

i±mmi:m^&tmz. mt^m i i5i«(cia i o izm 
'ryfi':^^-y*j ^^-ffn^T^m^sstz^hi—im 

m.w&iTt^vytf'y^^uy m) Si te-s partii 
I J i&fiemLTai^LfclS»Sr|S|l^fc:^. 

[0 0 98] 

[^3] 
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CeV) 
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5. 58 


1 3. 1 9 


-17. 9 6 


1 0. 4 0 


0. 2 


5.6 2 


16.56 


'15. 9 5 


5. 88 


0. 5 


5. 6 2 


1 7. 4 6 


-2 1. 8 6 


3. 7 0 


1, 0 


5. 67 


2 1.36 


-2 0. 7 1 


2. 1 0 


2. 0 


5. 6 3 


1 9. 3 0 


-15. 4 0 


5. 6 1 



[0099] ^Is^B^cOi'l-SslPJS-Ssairr^ IZ Ltii!)<\,K T 

[0 1001 (mmm3) 

0. nBm±o. ::<^^■:^— ic*tLTh 

(2) 



c^^^ictt r/l- 5 U 0.5%^ 
^. 5. 67eVCSio/^. 

[010 1] (:&m'S3fc«£ (OPC2) <7)SJtM) ^ 
(OPC 1 ) tCi5V>T, ^m-tt^ft:*: L-TSS 

x^ij;Mt-&!l*9 (2) tcS^i./v:J.:l^H4|iiai;LT*<8!S 
3t«5 (2) SrfmU:^. .10^&18iSM6««Oft^|i!ia^ai 
^-2.^5. SOeVTifeoTt. 

[0102] 

i^2\ 




[0 1 03] 01 oi,z7Ktyii'fi^—y^}>'^—t L 

il«L, «SdSl®5ei:-r^J©^(c«40PClSr. tJt, 
i^fi431fil:Sr^<7)J^(c:(40 P C 2 $rig« L . t.ti. V 
■fef>'^««Slt::h-^-2*A*L. SfM3K®:fr^, ^fSM 

fie- 6 0 0 V, BJUfir- 1 0 O V. 3Sfil>'NM TX- 2 0 

OV, ^o-^fc3S^fea-9{4R?Ee. —diMP^ms. 
+ 3 0 0 V t ^f«ftlSS«*3*«0«^(=li:3K«^A' y 



r$-2 1 0;umi:^S i 3tC^'-vyr=JO?riSma-7 

M«aptcix#Jt , D c (rmsi/u - 3 5 0 vcaa 
-ri.AC{4P-pmff 1 4oov<7)^f^TeijnL.. -ew 

[01043 ^3Sfife*^c0^tov^T, 

[0 105] 
[«4 3 



CwtW 


ODfll 


ODtt 
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0. 0 34 


0. 020 


8 8. 2 


0. 2 


a. 0 14 


0.015 


9 0. 2 


0. 5 


0. 0 2 I 


0.010 


9 6. 7 


1. 0 


0. 0 2 8 


0.009 


9 8. 8 


2. 0 


0. 0 3 5 


0. 0 0 3 


9 8. 3 
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(wt96) 


OD«r 
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0. 0 1 3 


0. 0 2 3 


9 3. 0 


0. 2 


0. 0 0 4 


0, 0 2 0 


9 5. 0 


0. 5 


0. 0 0 1 


0. 0 1 0 


9 6. 2 


K 0 


0. 0 0 0 


0. 0 0 9 


9 7. 2 


2. 0 


0. 0 0 2 


0. 0 0 1 


98. 3 



C 0 1 0 7 ] ^4 . 5 i)^t>Jbt-h Xoiz. ^^^(r>^m 

[0 108] {mmm^) 

!}«!|£05 0 : 5 0 («*Jt) (H^-fmi^ 

SB. S^Jt LTlll^*U 5 2*C. Mw*{4 0 0 OcO.-ff 

m^m,mi^E-8 1 {^fu^vh-ft^x^ (^) m) 4 
5ox:<o2iiWLaiLffiT-;gs^, i^mai: 2 mmm;xr 

mm, 0. 9 2 5cov-T>'^•-^-s^^=•$■#/.:. 

m^itmi^io. 5%m}sm^L. h-^-3Sr#igL 

tz. h^-SeOitmmirmMLtzt^:^. 5. 47e 
[0 109] (h-^— 4. 5. 6<i0ig)tfia|) h:^— 3(J5 

m&mizm\ mmizi.xh^-4 (-^-t-y^h^-m 

:^-MJpfi:L.-Cl:^:J^^>'h-fxn-18 0S'ffiffi) *}i 

Vh^i — 6 C/^-y:? h-f— LT;*— ;K>-7"9-/ 

i — C0i±mi^li5. 66 eV (v-t'V:?) . 5. 6 3 
eV (-<xo-) iSiVS. 72eV C;'^ •/:?') -CS* 



[0 110] 3~6(?3#-fef:^-S:fflVv Hi 

3<7)SfMiKtR:^-C7;WX?^-JS^ (#fexj.-T--< 5 
%)*10, OOOtfcEP^L, itscatio, 000«c 

jt. tti. ^-^-4«a<ofes■^tmL.;t«^t^ov^T, 



[0111] 

m^i,zmf^iiayi<.^mmi>zx on^ix^m^trji^^-^M. 

«M-r •& i: -t'ffi^ >-r^>':?'3X b t T-^ ^ . 
[0®iOfS#^<rlSHj] 

[SI] ^w^mti »^m.-^mimm-^mm^mm 

[02] 01i:|BI-7'-^T\ 2«S<^tt*Ma*«# 

[H3 ] 9[-mk=fX'h& S i Oj 1 2 

nm) S:affi^^*fSIS5:i5W1tM^t7t:x-^'-Cj>S. 

[04 ] ffVWi&=T-xhh sio^ (^mm4 o 
nm) i:mm^vmmii:^Lm^Lfi'f-:$'-c$>^, 

[05 ] A 1 J O3 ^^Stii-W 

[06] ^[-w^^Thhs iOz n^t AI2 03 n 

SriSffl Lm^ Vfzv'—^Xhi>. 
[07] 06f:|i|-7'-^'T'. 2a««0ft^»*«# 

[08 ] J'hasa^T*)?. S i Oj «r^i: A 1 2 O3 S 

^tcom.^AX'$> ^m-^m^mm^- 2 sr^B^^-tii^s 
[09] matm-f-i^x. 2m<r>itwmscim 

^ixi>.lt$:mm't^f::^comX'$)^. 
[0101 2|s:f£HJT'fiEffl-rS D-:? U -:^^607;W;« 

[011] 2fs:f6BJt;i5 «t&«^M^b!B^^ *»3t-*-6 
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4Jil*Hffl'i=. 5ii9i-m'^. 6J4*?fe*g^. 1 0« 



0 (mtmi*^/t - h V y 14 0 itm^^Mmm^ 
(mmtmm . 1 e ojs^^mD— 7, 1 7 oji:? u- 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



